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1-0 MECHANICAL C0HFIGURATI0H 

Die £- M. fields experiment on IMP-J uses two electric dipole 
antennas and s. triaxial search coil magnetic antenna to sense the 
electric and magnetic field of plasma waves in space- The configuration 
of these antennas on the spacecraft is shown in Figure 1.1. The 
electric dipole antennas consist of a fine wire, 0.021 inches in 
diameter . *-th a nomi n al extended tip-to-tip length of 1+00 ft. The 
outermost 50 ft. of each element is conducting and the rest of the ! 

antenna is covered with an insulating coating. 

The search coil antennas each consist of a high u core with 
two separate windings of 1+0,000 turns each to sense A. C. magnetic 
fields. The search coils have a length of 18 inches tip-to-tip and 
are mounted on the end of a boom as shown in Figure 1.1. The axes 
of the x and y’ search coil antennas are parallel to the x' and y' 
electric — .Lenna axes. 

The spacecraft rotates in the right hand sense with respect 
to the +z axis at a nominal rate of 24 r. p. m. In orbit the +z 
axis is directed toward the south ecliptic pole. 
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Figure 1.1 














the electric fields in the plasma) to differential amplifiers in the 
main electronics housing. The A. C. preamplifier has an essen- 
tially flat frequency response from 10 Hz to 2 MHz. The D. C. 
preamplifier is capacitively coupled to the antenna through a 3900 pf 
capacitance. The frequency pass band (3 db points) of the D. C. 
preamplifier is from 4.0 x 10"3 to 4»0Hz. This pass band includes 
the nominal 0.4 Hz spin frequency of the spacecraft. The input 
impedance of the D. C. preamplifier is 10^® ohms (see circuit diagram 
below) 



2.2 Magnetic Preamplifiers 

Three orthogonal search coil magnetometers are used. Each 
search coil has two separate windings of number 47 copper wire with 
40,000 turns per winding. Each winding is connected to a separate 
preamplifier so that there are two preamplifiers for each search coil 
axis. The polarities of the two windings are arranged so that the 
two preamplifier outputs are l80° out of phase thereby providing a 
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balanced pair (+V and -V) of output voltages from each search coil 
sensor. These balanced voltages go to a differential amplifier in 
the main experiment package similar to the differential amplifiers 
used for the electric antennas. 

2.3 Differential Amplifiers 

Five differential amplifiers (all identical) are located in 

the main instrumentation package to receive signals from the antenna 

preamplifiers. These differential amplifiers convert the balanced 

differential signals from the antennas to single-ended signals. 

The Eh, E , B , and B outputs are routed to the Step Frequency 

Receiver and the wide-band receiver, with B x also being routed to 

the magnetic field spectrum analyzer. The B output is only connected 

z 

to the step frequency receiver. 

The E x and Ey outputs are switched (by command) to form 
which goes to the wide-band receiver, the svitchable passive filter 
receiver, and the electric field spectrum analyzer. 

2.4 Fourteen-Channel Spectrum Analyzer 

Two identical seven-channel spectrum analyzers are used to 
determine the electric and magnetic field spectral densities in the 
frequency range from 20 Hz to 2.0 kHz. Each spectrum analyzer consists 
of seven bandpass filters each followed by a log compressor. The 
center frequencies and banawidths of the filters are listed in Table 2.1 
and the frequency response of the filters is shown in Figure 2.3. 
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Table 2.1 

Spectrum Analyzer Channel numbers and Frequencies 


Channel 

Number 

Antenna 

Center 

Frequency 

Bandwidth 

Encoder 

Read-out 

1 

Ex/Ey 

40.0 Hz 

130* 

IIT-0 

2 

Ex/Ey 

100.0 Hz 

115* 

IEF-1 

3 

Ex/Ey 

178.0 Hz 

115* 

IBT-2 

h 

Ex/Ey 

311.0 Hz 

115* 

IEF-3 

5 

Ex/Ey 

562.0 Hz 

115* 

IEF-4 

6 

Ex/Ey 

1.0 kHz 

+15* 

IIF-5 

7 

Ex/Ey 

1.78 kHz 

115* 

IEF-6 

1 

Bx 

40.0 Hz 

130* 

IEF-7 

2 

Bx 

100.0 Hz 

+15* 

ief-8 

3 

Bx 

178.0 Hz 

115* 

IEF-9 

k 

Bx 

311.0 Hz 

115* 

IEF-10 

5 

Bx 

562.0 Hz 

115* 

IEF-11 

6 

Bx 

1.0 kHz 

115* 

IEF-li 

7 

Bx 

1.78 kHz 

115* 

IEF-13 
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Channels are ajprcutiLmately 0-«_. The 


potential difference 


which can be detected without saturation is therefore + 2.0 -volts 
(equivalent to a static electric field of ~ 2-0 volts /100 meters 
20»V/*eter). (See calihration section far precise values.) The 
A/D converter quantizing step size is 1/200 of 5-0 volts so the 
minimum detectable electric field step is 0-2 mV/m. 






A tunable five-channel double conversion receiver is used to 
obtain simultaneous waveform information from 30 Hz to 3 hHz. The 
conversion frequencies for these five channels, f , and f T _ (see 
Figures 2-1 and 2 .1), are derived from the same source to preserve 
the relative phase of signals in each of the fi've channels . The 
conversion frequencies f , and f_ are obtained by counting down 
from a crystal oscillator which is at a nominal frequency of 
f = 1-0 MHz. The receiver center frequency is given by 


f f o' " f IF ; 


where f , = f n and f_, = f /N, so that 
o' o IF o * 

f - f o «5 - S> ' 


The dividing ratio N = 512 is fixed, giving f^ = 7812-5 Hz, and the 
dividing ratio n is controlled by command, as shown in Table 2.2. 

The second frequency conversion at f_ is performed by using two 
conversion signals shifted by 90° in phase. This second 



SFR SYSTEM 
















•Cable 2.2 
SFR frequencies 


Frequency 

U4T 


30.6 Hz 0 

61.5 1 

124.0 0 

252.0 1 

520.9 1 

1116.0 1 

1802.0 0 

2604.0 1 


Commands* n 

U5T 116T 

0 0 510 

0 0 508 

1 0 504 

1 0 496 

0 1. 480 

0 1 448 

1 1 416 

1 1 384 


♦Reset by command 112T 
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conversion beats the received signal to approximately zero frequency 
and provides two outputs per receiver channel proportional to the 
cosine and sin; iourier coefficients of the received signal at 
frequency f . The bandwidth of the receiver is determined by a 0-10 Hz 
active filter after the second conversion. The cosine and sine out- 
puts of each channel are sampled and held by sample and hold circuits 
in the experiment. The 10 voltages representing the cosine and sine 
outputs from all five antennas are A/D converted and transmitted as 
IEF-14 through IEF-23 once every 10.24 seconds in the high data rate 
mode (see Table 2.3). The cosine and sine outputs of all channels have 
a fixed bias voltage of about 2.5 volts which must be subtracted 
from the transmitted voltage. The cosine and sine outputs can be 
used for complex representations of observed waveforms according to 
the relations 

E x (t > = Ee -j V' 1 “ l j 

where = (E cosine) + i(E x sine). 

It is then possible to compute time average quantities, < >, such 
as the polarization vector 



Table 2.3 


Antenna 

Ex 

Ex 

Ey 

Ey 

Bx 

Bx 

By 

By 

Bz 

Bz 


«* 

I 
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Output 

aicoder 

Bead-Out 

Cosine 

IEF-lt 

Sine 

IEF-15 

Cosine 

IEF-16 

Sine 

IEF-17 

Cosine 

IEF-18 

Sine 

Iff- 19 

Cosine 

IEF-20 

Sine 

IEF-21 

Cosine 

IEF-22 

Sine 

Iff -23 
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and Poyirting flux 


-♦ -* •* 

S = ExH, 

from complex relations such as 

<!>> = HeCB^x (-1B)*} 

|Re^5x | 

and <t> = (l/2) Re (IxH* ) . 

The gains of the electric receiver channels and the magnetic 
receiver channels are controlled by two separate discrete gain control 
loops to maintain the output voltages at a level appropriate for 
8-bit sampling by the encoding system. The gain control states are 
updated and transmitted once every 10.24 sec. (40.96 sec. in the 
low data rate mode) as digital performance parameters (DP) . The gain 
states and corresponding DP codes are summarized in Table 2.4. 

2.7 Switchable Passive Filter Receiver 

An eight-channel step frequency receiver (referred to as the 
switchable passive filter receiver) is used to obtain electric field 
spectrum measurements in the frequency range from 5*6 kHz to 178 kHz. 
This receiver consists of a set of eight passive filters followed by 
a single channel log compressor. The filters are sequentially switched 
between the electric differential amplifier output and the log 






Table 2.4 
SFR Gain States 
DP Code* Gain 

2 - 33 ; 34 ; 35 ; 36 

0 0 0 0 1 

1 0 0 0 2 

0 10 0 4 

0 0 10 8 

0 0 0 1 16 

10 0 1 32 

0 10 1 64 

0 0 11 128 

10 11 256 

0 111 512 

1111 1024 

♦C anm itated between E Gain (when A, is low) and B Gain (when 
is high) 
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compressor one at & time. The switching is controlled by clock lines 
a^, a 2 , and a^« In the high data rate one complete cycle of all 
eight channels is completed once every 10 .24 seconds. The frequency 
response of the eight filter channels is shown in Figure 2. 5. The 
center frequencies and corresponding a^, & 2 , a^ clock line positions 
during which the log compressor is sampled are shown in Table 2.5. 

The time constant of the log compressor output is 0.05 seconds. 


2.8 Impedance Measurement 

The antenna impedance measuranent consists of a 30.5 Hz sine 
wave which is capacitively coupled to the E x antenna. This sine 
wave is turned on for 81.92 seconds every 10.9 minutes (C27 rate). 
The impedance measurement can be turned on or off by command. The 
impedance of the coupling capacitor (3*9 pf ) is normally much larger 
than the antenna impedance so that the impedance measurement circuit 
effectively drives the antennas with an A. C. current which is l80° 
out of phase for the two antenna elements. The antenna impedance 
is then proportional to the A. C. voltage difference between the 
antenna elements, which can be determined from the 40 Hz channel of 
the E x spectrum analyzer. 

A block diagram of the impedance measurement drive circuit is 
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Table 2.5 


Frequency 

Bandwidth 

Clock 

a l 

Line 

a 2 

a 3 

5.62 kHz 

±7.5* 

1 

1 

1 

10.0 kHz 

±7.5* 

0 

1 

1 

16.5 kHz 

+7.5* 

1 

0 

1 

22.0 kHz 

17.5* 

0 

0 

1 

31.1 kHz 

+7.5^ 

1 

1 

0 

56.2 kHz 

±7.5$ 

0 

1 

0 

100.0 kHz 

±7.5 $ 

1 

0 

0 

178.0 kHz 

±7.5* 

0 

0 

0 
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2.9 Wideband Receiver 


The wideband receiver on IMP-J consists of a 1 kHz low pass 
filter followed by a log compressor circuit as shown in Figure 2.1. 

The SFR-2 output from the log compressor is used to indicate the 
signal strength in this channel. The A. C. output of the log compressor 
has a non-linear (logarithmic) input-output characteristic to compress 
the amplitude variations of the input signal («* 80 db) to a range 
(20 db) suitable for wlde-band transmission. The A. C. output of the 
log compressor modulates an 8.? kHz subcarrier which is transmitted 
to the ground by the analog (range and range rate) transmitter on 
IMP-J. The wideband receiver can be connected to any one of four 
antennas (E , E , B , or B ) or can be used in a frequency conversion 

x y x jr 

mode to receive signals frcm either the E or E antennas (determined 

x y 

by the E^ E y select switch) at a center frequency of either f^ =2.0 MHz, 
fg = 500 kHz, f^ = 125*0 kHz, or f^ = 31*25 kHz, as determined by 
command. In the frequency conversion mode the 0-1 kHz frequency 
spectrum out of the wide-band receiver gives the frequency difference 
between the received signal spectrum and the selected conversion 
frequency. The frequency conversion mode is mainly intended to allow 
IMP-J to be used as one leg of a long baseline interferometer at 
these frequencies. The conversion frequencies are obtained by dividing 
down the internal f Q = 4.0 MHz crystal oscillator (see Figure 2.1). 

To provide precise information on the frequency of this internal 
oscillator a reference frequency, f c - = f /1024, is also provided 
in the wide-band output. 


2.10 Command. Modes 


The E. M. fields experiment has a total of nine commands, 

112T through 119T. One 01 ohese consnands 113T is the experiment 
power off command and does not connect to the experiment. The power 
on command, 112T, also acts as a reset command for three of the six 
latching relays used in the experiment (llUT, 11 5T, ll6l). 95T 
resets the other three latching relays (117T, ll8T, 119T) . Since the 
driver circuits for the latching relays are not energized when the 
experiment power is off, the latching relays are not reset by the 
initial power on command. The internal latching relays are set 
by commands 114T through 119T. The function of these commands is 
summarized in Table 2.6. 
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Table 2.6 
Comnand Functions 

Command 

Function 


95T 

Reset (117T, 118T, ligi) 

112T 

Bower On/Reset (HUT, 115T, ll6l) 

113T 

Power Off (not connected to exp.) 


Command 


Function 


UlT 

115T 

116T 

E^/Ey Switch 

SEE Frequency 

0 

0 

0 

Ex 

30.6 Hz 

1 

0 

0 

Ev 

61-5 Hr 

0 

1 

0 

Ex 

121 .0 Hz 

1 

1 

0 


252.0 Hz 

0 

0 


Ex 

520.8 Hz 

1 

0 

1 

Ey 

1116.0 Hz 

0 

1 

1 

Ex 

1802.6 Hz 

1 

1 

1 


2601.1 Hz 


Command 


Function 


117 T 

ii8t 

119T 

Z Measurement 

Kide-Sand Mode 

0 

0 

0 

Off 

** 

1 

0 

0 

Off 


0 

1 

0 

Off 

Ex 

1 

1 

0 I 

Of? 

3 

y 

0 

0 

1 ; 

On 

2.0 MHz 

1 

0 

1 

On 

500 kHz 

0 

1 

1 

1 

On 

125 kHz 

1 

1 

1 

On 

31.125 kHz 
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3*2 Spectrum Analyzer IEF-0 through IEF-13 


Data from the fourteen S. A. channels is read, by the 
analog spewer. There are a total of 48 spew positions (0 
through 47). The 48 spews takes ~ 480 m.s. Spew time is 
independent of Bit Rate . Each spew is 100g counts (10 ms) 
of clock line C^) wide. Data readin during each spew 
takes 40 cts (5 ms) centered in the spew. (See GSFC #GE 
1281-509 IMP-J Misc. Slab Analog Readin Wave Forms). Spewing 
occurs twice per page, at the start of SEQO and SEQ8. 

Average values are read in during SEQO, Peak values read in 
during SEQ.8. Read out occurs during following half page. 


Data Read In Data Read Out 


Line 

Spew 

Position 

Seq 

Delay from Start 
of Half Fhge 

Rage* 

Seq 

Frame 

Channel 

IEF0 (A) 

16 

0 

} 20l * o e 

+0 

13 

0 

8 

(P) 

16 

8 . 

+1 

5 

0 

8 

IEF1 (A) 

17 

° 1 

l 2140 8 

+0 

13 

0 

9 

(P) 

17 

8 J 

+1 

5 

0 

9 

IEF2 (A) 

18 

° 1 

! 2240g 

+0 

13 

0 

10 

(P) 

18 

8 J 

+1 

5 

0 

10 

IEF3 (A) 

19 

0 1 

| 2340 e 

+0 

13 

0 

11 

(P) 

19 

8 1 

+1 

5 

0 

11 

IEF4 (a) 

20 

0 1 

1 2440 fl 

1 8 

+0 

13 

0 

12 

(P) 

20 

8 J 

+1 

5 

0 

12 

IEF5 (A) 

21 


[ 2540 e 

+0 

13 

0 

13 

(P) 

21 

8 J 

+1 

5 

0 

13 

IEF6 (A) 

22 

0 1 

\ 

+0 

13 

0 

14 ’ 

(P) 

22 

8 J 

+1 

5 

0 

14 

IEF7 (A) 

23 

°1 

2740g 

+0 

13 

0 

15 

(P) 

23 

8 i 

+1 

5 

0 

15 


IEF8 (A) 24 o ) 

(p) 24 8 J 

IEF9 (A) 25 0 0 

(p) 25 8 J 

IEF10 (A) 26 0 1 

(P) 26 8 J 

IEF11 (A) 27 Ol 

(P) 27 8 i 

IEF12 (A) 28 0 7 

(P) 28 8 J 

IEF13 (A) 29 0 \ 

(P) 29 8 * 


♦Page of +0 indicates same page. 


3040q 

+0 

14 

0 

8 

+1 

6 

0 

8 

3l40 g 

+0 

14 

0 

9 

+1 

6 

0 

9 

3240q 

+0 

l4 

0 

10 

+1 

6 

0 

10 

3340q 

+0 

14 

0 

11 

+1 

6 

0 

11 

3440q 

+0 

14 

0 

12 

+1 

6 

0 

12 

3540q 

+0 

14 

0 

13 

+1 

6 

0 

13 


1 page before, +1 following pags. 


These lines are read in under the Analog Sectoring Format. 
There are 16 sectors (1-16) per Spin . Read In occurs during the 
first integral spin starting after the end of Seq. 0 and Seq. 8. 
Sectoring is independent of Bit Rate, and there will be 2 
sectoring operations per page. Since sectoring is "in phase" 
with clock line C, ^ , thus there may be up to a 1000 count (10 ms) 
delay between l6~/SP and when the samples are actually sampled. 
(Sampling "should" start on the high to low transition of line 
16~/SP. Each sectoring channel is 100 cts (10 ms) wide. 

Sampling takes 40 cts. (5 ms) and is centered in this channel. 

The sector read in occurs approximately (not exactly because 
due to the phase difference between and 1(5 V SB and other 
time delays) every 22.5° starting at 0°. The high to low 
\ transition at l6~/S? occurs exactly every 22.5° starting at 0°. 

Time delays from transition of l6~/SP 


Line 

Minimum 

Maximum 

Sel 

CO 

o 
- 1 

CO 

1 

Se2 

llt°g 

SltOg 

Se3 

SUOg 


Se4 

3^8 

44°g 


l 


1 


3.4 Step Frequency Receiver IEF-14 through LEF-23 

The ten SFR lines are sampled, by analog spewer. Voltages 
are clamped during spewing (clamped by lEF-HTD) . Read out 
occurs during following half page . (See S. A. for more complete 
description of spewer). 


Date Read In Data Read Out 


Line 

Spew 

Seq 

Delay from Start 

Fhge 

Seq 

Frame 

Channel 


Position 


of Half Ihge 





IEF14 

30 

0 

3640q 

0 

14 

0 

14 



8 

+1 

6 

0 

14 

IEF15 

31 

0 

3740g 

0 

14 

0 

15 



8 

+1 

6 

0 

15 

IEF16 

32 

0 

4040g 

0 

15 

0 

8 



8 

-1 

i 

0 

8 

IEF17 

33 

0 

4l40o 

0 

15 

0 

0 



8 

O 

+1 

«T 

i 

0 

9 

IEF 18 

34 

0 

424o c 

0 

15 

0 

10 



8 

O 

+1 


0 

10 

IEF19 

35 

0 

4340g 

0 

15 

0 

11 



8 

+1 

7 

0 

11 

IEF20 

36 

0 

441 O fi 

0 

15 

0 

12 



8 

O 

+1 


0 

12 

IEF21 

37 

0 

4540 q 

0 

15 

0 

13 



8 

+1 

7 

0 

13 

IEF22 

Oo 

0 

4640 

0 

15 

0 

14 


8 

8 

+1 

rr 

0 

14 

IEF23 

39 

0 

4740q 

0 

15 

0 

15 



8 

+1 

7 

0 

15 


Since the output voltages are clamped, the data sampled represents the value each 
line had at the start of the half page. i^As if all ten lines were sampled at -phe 
same time with no delay, at the beginning of the half page.) 


i 


! 


3-5 and 3-6 Switchatle Passive Filter and Wideband SFB-1, SFR-2 
Data froa the 8 SW and MB r^nwit is reed in under the gas 
fcraci. Thi s farneh is dependent upon data rate. *■«’*» ch»mi»l is 
tog counts vide in the 1600 BBS Mode and 200g counts vide in the 
•400 BPS Mode. In the 1600 BPS node wiarpling occurs during the whole 
channel. In the too BPS node sampling occurs only dnrirg the last 
quarter of the channel. Delay's v given to the center of the 
rhwnnel in the IfiOD BPS node only. {T. j ocvpute the delays in the 
too BBS node aultiply delajs ty h and add 60 eta.) The SW ehmmel* 
are clocked through the 8 frequencies hy clock line # a^, a^, a^ 
(these clock lines axe Bit Bate dependent; ~ s vsri^d. is always 2 
seq., a^'s period is k seq-, a^'s peiod is 8 seq.) twice per page. 
The MS line is sailed (evenly spaced samples) 16 tify per page, 
frequency is changed hy fwnd s. Beadout occurs daring following 
sequence for botii SBF MB. 


Beta Bead In Bata Bead Out 


SW free 

Seq 

fmne 


Belay 

5hge 

Seq 

Prune 

Channel 

5-6 kfe 

0 

8 

9 

9 

5 

5 

f li2fo 4 

0 

0 

1 

9 

0 

0 

6 

6 

10 tSz 

l 

9 

5 

9 

5 

j^J 

0 

0 

2 

10 

0 

0 

6 

6 

l£ kSz 

2 

JlD 

9 

9 

5 

5 

f 5226 ^ 

0 

0 

3 

11 

0 

0 

6 

6 

22 tSs 

3 

9 

9 

5 

XT. 

f’n} 

c 

0 

k 

12 

0 

c 

6 

6 

31-1 kSx 

i 

12 

9 

9 

■c 

«. 

V 


0 

0 

c 

13 

c 

0 

6 

a 

c 

5&i£z 

c 

> 

13 

9 

9 

x: 

** 

-c 

f 13126% j 

0 

c 

6 

it 

c 

0 

£ 

£ 

2 Du kgs, 

£ 
1 V 

9 

5 

«■ 

c 

V 

Jl5126%j 

c 

7 

15 

c 

<w 

£ 

£ 

1?£ fcSs 

1 

15 

9 

9 

«• 

5 

£1-136%] 

c 

e 

c 

0 

c 

£ 

£ 



Data Head In 


Lata Head Out 


WB Sample Seq Frame Channel Delay 


Itoge Seq 


Frame 


Channel 


page 


Page 


0 

1 

A 

3 

k 


13 

13 

13 

13 

13 


5 

5 

5 

5 

5 


15260g 

35260g 

55Pb0 8 

752bOg 

115260,, 


0 

0 

0 

o 

0 


1 

9 

«-* 

10 

3 


0 

0 

0 

0 

0 


7 

7 

7 

7 

7 


p 

5 

13 

5 

1352t>0 8 

0 

11 

0 

7 

7 

o 

13 

5 

155060J, 

0 

k 

0 

7 

V 

4 

13 

5 

1752^ 

0 

12 

0 

7 

r* 

s 

13 

5 

15260*. 

0 

5 

0 

t 

10 

o 

13 

5 

35200*. 

0 

13 

0 

*7 

n 

10 

13 

5 

552b0 8 

0 

6 

0 

< 

12 

u 

13 

5 

75260g 

0 

Ik 

0 

7 

13 

12 

13 

5 

llfCCOc 

0 

7 

0 

7 

Ik 

13 

13 

5 

135200- 

” V? 

0 

15 

0 

7 

15 

14 

13 

5 

155260c 

0 

S 

0 

• 

i 1 6 

15 

13 

5 

175260c 

1 

o 

0 

~ 


3-7 Digital ftiramters 


The digital parameters are sampled and transmitted without 
delay. Each parameter is sampled 4 times per page. The digital 
parameters are commuted by clock line & y During SS-0 and SS-2 
B Gain and CadE 1. 2 and 3 are read In, during SS-1 and SS-3 
£ Gain and Cmds 5 and 6 are read in. 


Line 

SS Function 



Seq 

Frame 

Channel 

DE2-7 

0.2 

1,3 

CHT 1 
CMD L 


1, 

5, 

9, 13 

8 

L 

DEI-31 

0.2 

1,3 

CMD 2 
CMD 5 


3, 

r* 

1, 

11, 15 

8 

k 

DP7-32 

0.2 

-O 

CM? 3 
CMD o 


3, 

< • 

11, 15 

8 

k 

DE2-33 

0.2 

1,3 

Hlain 

EGain 

Bit 0 (2) 

3, 

* 9 

11, 15 

12 

h 

DFZ-31 

1.3 

ICain 

EGain 

Bit 1 (>) 

3, 

4 * 

11. 15 

12 

h 

DE2-35 

0.2 

1.3 

BGain 

EGain 

Bit 2 tS) 

3. 

* 9 

11, 15 

12 

U 

3E2-J0 

0.2 

1,3 

SGain 

EGain 

Bit 3 ilb) 

3, 

l « 

11. 15 

12 

h 


Rote: Since the sampling of data occurs over most of the telemetry 

format and each cmmsd is sampled only ooce per half page it is 
almost impossible to determine when a ccwaand change occurs to a hi gher 
resolution: than 1, 2 page. It vn, decided that the command status of 
the V** receiver associated with a particular half page of data should 
indicate as nearly as possible the command status at the start of 


! 


that particular half page. Since 2 the 3 coumands (4, 5, and 6) 
far the WB status are sampled in Seq. 7 and 15 the commands read in 
during the half page before best represented the WB status at the 
start of the particular 1/2 page. Far uniformity the SFR status 
is also taken from the half page before . The SFR gain state saapled 
the half page before exactly represents the gain state the system is 
in nhen the data is sampled during the particular half page. 


3.8 Analog Parameters 


These Lines are sampled under the ESAS format vith a 
one sequence delay between read in and read out [Boom temperature 
(AP-47) is read in only during odd pages.] 





Read 

In 


Read Out 


Line 

Function 

Seq 

Frame 

Channel 

Rage 

Seq 

Frame 

Channel 

AP-12 

+6 voltage monitor 

11 

1 

5 

+0 

14 

5 

5 

AP-47 

Boom temperature 

12 

0 

4 

+0 

15 

0 

5 


3*9 Optical Aspect System - Sun Time, Spin Period 


Sun Time is the number of counts of clock line C c from 
the start of the page to the first sun pulse. Spin Period 
is the number of counts of accumulated over 1 spin. 

There are slightly less than 8 spins per page. 

Some use full calculations . 

The amount the ST advances in 1 page is computed by 
ST^ = 10g x SP - 400000. 

The number of degrees the spacecraft rotates in l/2 page 

200000 

6 - ~sp 11 ”°8. 

*°K> 

The number of degrees the spacecraft has rotated from the 
start of the half page and when the data is sampled: 


e 




Spin Period 

sec 


SP 10 

6.464 x 10 


3 




Errors in the Optical Aspect System: 

Several error inodes have been detected in the optical aspect 
system, but as of yet no error in ST has been detected when 
the SP is correct. 

1) Spin period error but correct ST. Spin period is often in 
error by ~ + 103g counts . This is thought to be caused by 
an internal reflection. 

2) Both SP and ST in error 

a. The ST is ~ +10 3g counts in error when the SP is 
+103g counts in error. 

b. The ST is equal to the correct ST plus the Spin Period, 
the SP is off by the +103g counts. 

c. The ST is equal to the correct ST plus the Spin Period and 
~ +103g counts when the SP is off by ~ +103g counts . 

When errors do occur in the optical aspect system due to the 
internal reflections, the sectoring operation may not start at 
the correct time and may not have the correct sample spacing. 
Unfortunately only optical aspect data from 1 of 8 spins is 
obtainable, thus there is no way to determine if the sectoring 
is being performed correctly. 


4.0 QUICK LOOK PRIHTOITT FORMAT 


4.1 General Description 

The general layout of the quick look printout is shown in 
Figure 4.1, which is a sample quick look printout. 


TIME DATA 

PRINTOUT TIME / WAS TAKEN 
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U.s SFR Symbol Definitions 


I • Additions 


A* For the additional computations let 


E * (IEF-14) - x, u 

E .x * < IEP - 1 5> - x 15 
E cy . (IEF-16) - 
E oy =■ (IEE-X7) - x^, 

Box * (IEF - 18 > - *18 

B.x * < IEP -«> * *19 
B cy = (IEF-20) - x 2Q 

B - (IEF-21) - x 

B c2 = (IEF-22) - x 22 

B >2 = (IEF-23) - Xy 


The x. , through 
variables which 
provided by I OF engineers 
prior to a computer run, 
and may be updated during 
a run. 


x are 
will be 


B. Computations 


1. Polarization Vector 


Px = (Bcy Bsz - Bcz Bsy) 
iy = (Bcz Bsx - Bex Bsz) 
Pz = (Bex Bsy - Bcy Bsx) 


2x 


Px 

(Px 2 + iy 2 + Pz 2 ) 1 / 2 


*y = 


_3 l 


(Px 2 + iy 2 + Pz c ) 


2x1/2 


fz 


Pz 

(Px 2 + iy 2 + Pz 2 ) 1 / 2 


2 


2. Phase Angles and Magnitude 

Ex = C(Esx) 2 + (Ecx) 2 ] 1 / 2 
BF = C(Esy) 2 + (Ecy) 2 ] 1 / 2 
Bx = [(Bsx) 2 + (Bex) 2 ] 1 / 2 
By = [ (Bsy) 2 + (Bey) 2 ] 1 / 2 
Bz = [ (Bsz) 2 + (Bez) 2 ] 1 / 2 


9 Ex = Tan 
®Ey = Tan “ 1 
9 bx = Tan_1 
9 By = *“’ X 


(— ) 
'Ecx' 

v Ecy ; 

<f=) 

Bex 

(2* Z ) 

'Bey' 


* = Tan" 1 (|Si) 

Bz 'Bez' 


8 must be in degrees 
and cover a full 360° 

(the sign of the numera- 
tor and the denominator 
must be used to determine 
which quadrant 8 is in) 


C. Format: Should be printed ev^ryother sequence and may be 

placed in any convenient location on computer print- 
out and monitor . 


Ex 


Bx 

Br 

Bz 

data 

data 

data 

data 

data 

9 Ex 

CD 

S’ 

®Bx 

®By 

0 Bz 

data 

data 

data 

data 

data 

Px 

By- 

Pz 



data 

data 

data 




II. Modifications 

A. Decode AGC code in place of the four binary digits display 
numerical gain. 

The numerical gain of the AGC can be computed by the formula 
GAIN = AxBxCxD 


3 


where A = 1 if the first binary digit .from left is equal to 
Logic 0, A * 2 if digit is equal to Logic 1. 

B = 1 if second binary digit from left is equal to Logic 0, 

B = 4 if digit is equal to Logic 1. 

C = 1 if third binary digit from left is equal to Logic 0, 

C = 8 if digit is equal to Logic 1. 

D = 1 if last binary digit is equal to Logic 0, D * 16 
if digit is equal to Logic 1. 

Thus an AGC value of lOlO - 2x1x8x1*15 

B. Decode command status for wideband receiver channel and frequency 


llUT 

117T 

118T 

ngr 

Channel 

Preq. 

* 

0 

0 

o -» 

Ex 

0-1 kHz 

* 

1 

0 

0 

By 

0-1 kHz 

* 

0 

1 

0 

Bx 

0-1 kHz 

* 

1 

1 

0 

By 

0-1 kHz 

1 

0 

0 

l 

By 

2 MHz 

0 

0 

0 

l 

Ex 

2 MHz 

1 

1 

0 

l 

By 

500 kHz 

0 

1 

0 

l 

Ex 

500 kHz 

1 

0 

1 

l 

By 

125 kHz 

0 

0 

1 

l 

Ex 

125 kHz 

1 

1 

1 

l 

By 

31.1 kHz 

0 

1 

1 

l 

Ex 

31.1 kHz 


I 


I 


It 
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♦INDEPENDENT OF 114T 

The decoded in formation should he placed In the position indicated 
on the computer format sheet. 


C. Decode Command Status for Step Frequency Receiver Frequency 


114T 115T ll£T 


Frequency 


0 

1 

0 

1 

0 

1 

0 

1 


0 

0 

1 

1 

0 

0 

1 

1 


0 

0 

0 

0 

1 

1 

1 

1 


30.6 Hz 
61.5 Hz 

124.0 Hz 

252.0 Hz 
520.8 Hz 

1116.0 Hz 
1802.8 Hz 

2604.1 Hz 


The decoded information should he placed in the position indicated 
on the computer format sheet. 
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CALI BRAT ICWS 


5.1 Electric Antenna 

The lengths of the electric antenna elements was measured 
before launch at GSFC. The measured length is from the side of the 
spacecraft to the tip of the antenna. To obtain the tip-to-tip 
length, the diameter of the spacecraft (4.45 ft.) must be added to 
the element length. The measured length* are summarized below. 

Antenna Element Length Tip-to-Tip Length 

+Y 197.0 ft. *1 oqq ks ft 

-Y 198.0 ft. j 399-45 ft. 

+x 195-5 ft. 1 . 

-X 195.5 ft. J 395.45 ft. 

The conducting outer tip of each element was carefully adjusted to 
a length of 50 ft. 3 in. for each element. 

The base capacity of the electric antenna mechanisms (not 
counting preamps and cables) was measured under both extended and 
retracted conditions by EMR (Mr. Kenneth Thom). The extended measure 
ments were made with the element coiled on top of a wooden table 
serveral feet from the mechanism. The extended capacity measurements 
although they do include some contribution due to the element, are 
within a few pf of the value (26 pf) obtained on an engineering unit 


in which the element was actually cut off after extension so as to 
determine the true base capacity. The error in the extended base 
capacity measurements due to the extended portion of the element is 
therefore believed to be not more than 5 pf. 


Antenna 

Mechanism 

Base 

Retracted 

Capacity* 

Extended 

+Y 

66 to 68 pf 


-Y 

66 to 70 pf 

30 pf 

+X 

65 to 68 pf 

30 pf 

-X 

60 pf 

31 Pf 


♦Frequency = 1 kHz 

The base capacities of the electric antennas (in this case 
rfith preamps) were also measured in the retracted position by driving 
the antenna with a calibrated reference capacity and measuring the 
attenuation. 

The results of these measurements are summarized in Table 
5 . 1 . 1 . The direct input measurements were made by grounding the 
opposite antenna element and driving the antenna directly with no 
attenuation between the voltage generator and the antenna. The 
measurements were made with the opposite antenna element still 
grounded, but with a reference capacity (C^^, = 8*2 pf) in series 
between the voltage generator and the antenna. All measurements 
were made at a frequency of 1 kHz. 


I 


Table 5.1.1 

Base Capacity of Electric Antennas 

Antenna 



♦X 

-X 

+Y 

-Y 

Facet 

14 

6 

2 

10 

Compressor Output (Direct) 

4.49 volts 

4.49 volte 

4.49 volts 

4.49 volts 

Compressor Output (Cp e ^.) 

3.22 volts 

3.17 volts 

3.19 volts 

3.18 volts 

Equivalent input difference between 
Direct and Cg e ^* 

24.0 db 

25.4 db 

24.8 db 

25.1 db 

R = ratio (Direct/Cg ef ) 

15.65 

18.62 

17.38 

17.99 

C B (retracted) = C Ref (R-l) 

121 pf 

144 pf 

134 pf 

139 Pf 

Cg (extended) = Cg (retracted) - 35 

86 pf 

109 pf 

99 Pf 

104 pf 


spectrum analyzer calibration data for channel 1EF-0. 
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5.2 Search Coil Calibration 

The absolute sensitivity and frequency response of the IMP-J 
search coils were determined at the NLRO field test site using a 
transmitting loop with a known A. C. current at a known distance from 
the search coil. The detailed configuration of the transmitting 
loop and search coil are shown below. 

Ta » Vi“0 



V= 0.1 v - l-lc 

K — “ft)- 


P 

- 5 ?+ 

(1.574 *•) 


•31 'J?< l/f f 




, fry Lccy D? **"*"«& 





& r °. / 

o /_ 


r\ 

, .1 

l Jl l 



8 - 


I 


All data vere tfi-ker: vith V = 0-2 volts peak-to-peak across the resistor 


5 = 20 ccs.. The current through the loo? was therefore I = 0.01 
sops .peak-to-peak). The 5 field at the search coil is therefore 


= 


- - 

o h 

*= ? 


y. = xia 


I? = (8) (0.01) (0.263b) tups = 0-02-1 srrs u 


o 




; r = 2 -^ 2 *. 


r 


5 - 


10 


-7 3.0212 
1.521^3 


5-?5 i lO' 1 '' «ieh«r a* 


The 2ifT<raUal voltage oct of t 


IT * 

oat 

T - T «j * 
•* . 

: ri*nrf: 

rcrfu 

of these aetrure 

I 

sarrt-s ire 

y 

: - ^ 

i ^ r— 13 a ) 

i nr n. 1 

r 

Tolts* 

*w 

nv 2 = 

3-32 2-33 

3-22 

■LY £r 

3-33 --X 

2-33 

sar & 

3-35 i-ac 

■ |K 

1-33 *£r 

2-13 2— 03 

3-13 

2-53 khr 

2-lt 2-3T 

3.2t 

3-32 khr 

3—22 2—3* 

3-22 

2-V *£r 

fi-25 2-33 

3-25 


as a fsartioc of freoaedcj. The 


2i*i 


2. 5^ 

2 - 

-12 

: if r- 

■1? .7' 
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2-3C 

3-X 

2-33 

2-X 

2-32 

2-33 

3-20 

2-33 

3-30 

2-32 

1-33 

3-35 

H 

• 

8 

3-3* 

2-32 

2-33 

3-13 

2-33 

3-13 

2-33 

23-~ 

3-2r 

1-3T 

0-lb 

2-2 r 

2—3* 

- — 

2-35 

3-21 

2-35 

2-33 

3.25 

2-30 

2-2* 

2-33 


(cant'd.) 


Frequency 

f 

A 

I OF 2-10(A) 

av g 

Voftl* 

1 

IGF 2-ll(B) 
tv . g 

Vofl£* 

z 

I OF 2-12 
AV g 

VoS&* 

SHU 
I0F 2 
AV 

VoKl* 

3-00 kHz 

0.2k 

0.80 

0.24 

0.80 

0.23 

0.77 

0.22 

3-50 kHz 

0.20 

0-57 

0.20 

0.57 

0.19 

0.54 

0.18 

4.00 kHz 

0.17 

0 .U 3 

0 .l£ 

0.40 

0.15 

0.37 

0.16 


g 

0.73 

0.51 

0 . 1*0 


'^esk-to-peak voltage 


- i -“ CKitput voltages are neasured as peak-to-peak volts. Tbe 
fact**-, g. otraalited to a frequency of 1 kHz is defined as 


sit) = -j 


f ( is. 


AT 


gif) = 1 10 


5-2-4 far to 


it factors are z — ct ted ix ~ »c 5 - 2 . 1 . ti 
.our sensors. ^5* zunaaluzeu zg- enaql ~f ier end coil sensitivity, £', 

t. e. frequency of 1 knz is essentially identical for »v four seared 
coils *iti a value of 



lo-^Nio 3 ^ 


l£7.9 


a volt 


k 

I 


I 



*W* 












































The single coil sensitivity, is given by 


where A is the gain of an individual preamp. 


o 1 4 - 

Ba lanced 
Outputs 

O 1/- 


The factor of 2 in the above formula is to account for the fact that 
two separate coils and preamplifiers are used to produce the balanced 
differential outputs V + and V . The polarity of the input to the 
two preamplifiers is such that two outputs are l80° out of phase, 
thereby increasing the effective gain by a factor of 2, relative to 
a single coil/ preamplifier system. 

The preamplifier gains have been measured as follows 





I 


J 


I 



The above configuration is used for all voltage calibrations in which 
the search coils are disconnected. The preamplifier gains measurements 
are summarized as follows. 


X Y Z SPARE 

I OF 2-10 I OF 2-11 IOF 2-12 IOF 2-13 


Frequency 

V. 

in 

V out 

V. 

in 

V . 
out 

V. 

in 

V . 
out 

V in 

V , 
out 


mV 

Volts 

mV 

Volts 

mV 

Volts 

mV 

Volts 

100 Hz 

79.8 

1.46 

13.6 

250 

13.5 

249 

13.6 

250 

500 Hz 

80.0 

1.46 

13.7 

250 

13.6 

249 

13.7 

250 

1.00 kHz 

80.5 

1.47 

13.7 

250 

13.7 

249 

13.7 

249 

2.00 kHz 

80.5 

1.45 

13.7 

248 

13.7 

246 

13.7 

247 

4.00 kHz 

80.5 

1.42 

13.7 

240 

13.7 

250 

13.7 

240 

^Average 

c 

5.300 

c 

5.125 

9-075 

c 

5.075 

ii 

9.02 

yHz 

9-20 

ixV_ 

yHz 

9.25 

yHz 

9-25 

pV_ 

yHz 
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The search coil noise levels were determined during the final 
pre-launch test at the GSFC magnetic test site on September 12, 1973* 


All 60 Hz power was turned off at the magnetic test site and a 
ju-metal shield can was placed over the search coil from about 1738 
to 1757 UT for purposes of determining the search coil noise levels. 
Some representative noise levels from the 7-channel magnetic spectrum 
analyzer during this period are summarized below. The spectrum ana- 
lyzer is connected to the Bx search coil. 


Frequency 

IEF 

Output 

Equivalent 

Channel 

Voltage 

Coil Voltage 

hO Hz 

7 

1.92 volts 


100 Hz 

8 

0.60 


178 Hz 

9 

1.17 


311 Hz 

10 

0.92 


562 Hz 

11 

0.35 


1.00 kHz 

12 

0.25 


1.78 kHz 

13 

0.25 



*From spectrum analyzer calibration 

Since substantial levels of 60 Hz power line interference were evident 
when the u-metal shield was removed, it is virtually certain that the 
UO Hz and 178 Hz channels were contaminated by power line interference. 
It is also likely that the noise levels in the 100 Hz and 311 Hz 
channels are due to power line interference. 
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The search coil noise levels were determined, during the final 
pre-launch test at the GSFC magnetic test site on September 12, 1973 


All 60 Hz power was turned off at the magnetic test site and a 
u-metal shield can was placed over the search coil from about 1738 
to 1757 UT for purposes of determining the search coil noise levels. 
Some representative noise levels from the 7-channel magnetic spectrum 
analyzer during this period are summarized below. The spectrum ana- 
lyzer is connected to the Bx search coil. 


Frequency 

IEF 

Output 

Equivalent 

Channel 

Voltage 

Coil Voltage 

1+0 Hz 

7 

1.92 volts 


100 Hz 

8 

0.60 


178 Hz 

9 

1.17 


311 Hz 

10 

0.92 


562 Hz 

ll 

0.35 


1.00 kHz 

12 

0.25 


1.78 kHz 

13 

0.25 



*From spectrum analyzer calibration 

Since substantial levels of 60 Hz power line interference were evident 
when the u -metal shield was removed, it is virtually certain that the 
kO Hz and 178 Hz channels were contaminated by power line interference. 
It is also likely that the noise levels in the 100 Hz and 3H Hz 
channels are due to power line interference. 
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The extrapolation for the 178 kHz channel was bad % BW much too 
The 0.1 WBD much too wide, probably because of noise 
31.1 and 125 kHz look reasonable. 
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IMP J 2dB CALIBRATION 




Channel — O H Attenuator in dB Belo w 1, O V rms 
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IMP J 2dB CALIBRATION 
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IMP J 2dB CALIBRATION 
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IMP J 2dB CALIBRATION 
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5.4.1 Ordering of the Se Samples. 

The four low frequency ’ aveform channels (Se-1, Se-2, Se-3, 
and Se-4) are sampled at 16 equally spaced angles during one complete 
rotation (see section on Timing for details). These outputs are 
labeled © 16 , ©16 , up to (0 16. The ordering of these samples 
was determined by driving the Ex and inputs with a 0.4 Hz sine 
wave and displaying the sampled values on a printout as shown in 
Table 5.4-1. The sine wave in this case was synchronized to the sun 
pulse with an angle of 334° 5" fran the zero crossing of the sine 

wave and the sun pulse as shown below. 



The Se-1. and Se-2 values in Table 5.4-1 clearly shov that the 
sampling occurs in the expected sequence. The exact angles of the 
♦x and +y axes with respect to the sun (as computed fran the 
encoder timing) are summarize .n Table 5.4-2. To compute these 


angles one must take into account the time delay from the sun 


pulse to the time the A/D conversion is actually occurring. These 
time delays are summarized in Table 


5-U.2 Gain of the Low Frequency Waveform Amplifier. 

The gains of and K^. waveform amplifiers is defined by the 
following equation 


V - V = V s '- 1 - V 


V - V * V 5 -? - V 


The voltages 6^ and 5 are offset voltages for these channels. 

The nominal offset voltages are 6 = 2.52 volts and 5 = 2.50 volts. 

La LY 

These offsets may, however, vary by ~ 0.050 volts and should be 
determined by averaging a large number of Se readings. The sign 
of the gain factors have been determined to oe negative (i.e., a 
positive voltage applied to the +X antenna with the -X antenna grounded 
gives a negative output). The gains are 


"ex * -°- 80 

K = -0.80 


The electric fields can then be calculated from tne equations 


[ (Se-1) - 2.52] 


0.8 

i 

x 


E = [ (Se-2 ) - 2.50] 

y y 


The nominal, values for the effective lengths of the Ex and IJy antennas 
are 


‘ x ' (395-U5 - 50.25) ft ( 3 ,^, ) 

l - 105 . 24 meters 

x 

l y = (399.45 - 50.25) ft ( 3 ; g 8o1t T ) 

1 = 106.45 meters 

y 

E x = (7.602 x 10 _3 )[(Se-l) - 2.52] 

E y = (7.514 x 10 -3 )[(Se-2) - 2.50] 
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Table 5.4-2 
Se Sampling Angles 
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016 
016 
©16 
©16 
©16 
(^)lb 
©16 
©16 
@16 
© 16 
©16 

g l6 
16 

f l6 
16 
16 


/ 





O 

V' 

®x+ 

9 y + 


V 

Se-1 

Se-2 

Se-3 

Se-4 

46.44 + .72 

137.08 + .72 

49.32 ♦ -72 

140.76 + .72 

60.94 + .72 

160,30 + .77 

71.82 + .72 

163.26 + .72 

91.44 + .72 

102.88 + .72 

94.32 ♦ .72 

185.76 + .72 

113.94 + .72 

205.30 + .72 

116.82 + .72 

208.26 + .72 

136.44 + .72 

227.88 + .72 

139.32 - .72 

230.76 + .72 

150 .94 ♦ .72 

250.38 ♦ .72 

161.82 + .72 

253.26 + .72 

101.44 ♦ .72 

272.88 ♦ .72 

184.32 + .72 

275.76 + .72 

203.94 ♦ .72 

205.38 + .72 

206.02 + .72 

290.26 + .72 

226.44 ♦ .72 

317.00 + .72 

224.32 ♦ .72 

320.76 ♦ .72 

248.04 + .72 

340.38 ♦ .72 

251.82 ♦ .72 

343.26 ♦ .72 

271.44 + .72 

2.88 + .72 

274.32 + .72 

5.76 + .7 2 

293-^ + .72 

25.38 ♦ .72 

296.82 ♦ .72 

28.26 + .72 

316.44 + .7 2 

47-80 ♦ .72 

310.32 + .72 

50.76 ♦ .72 

330.^4 + .72 

70.30 ♦ .72 

341.82 + .72 

73.26 ♦ .72 

1.44 + .72 

02.88 + .72 

4.32 + .72 

95-76 ♦ .72 

23.04 .72 

115.38 1 .72 

26.02 + .72 

118.26 + .72 
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Time Delays fran Sun Pulse Angular Delay & .4 Hz 



Min 

Max 

Min 

Max 



S '- 1 ®16 

5ms 

15 ms 

.72“ 

2 . 16 ° 

1.42 + 

.72 

s - 2 ®16 

15 ms 

25ms 

2 . 16 ° 

3.60° 

2.88 + 

.72 

s '- 3 ®16 

25ms 

35ms 

3.60° 

5.04° 

4.32 + 

.72 

S'- 1 * ©16 

35ms 

45ms 

5.04" 

6.48" 

5.76 + 

.72 



j 


I 


TIME DELAYS FROM START OP’ HALF PAGE TO SAMPLE TIME 



Time Delay 
(Counts) 

Time Delay 
(Ms.) 

Theta** 

»E 

(Electronic 
Phase Shift) 

*A 

(Antenna 
Ihaae Shift) 

0 

8 

IEFO 

992 

154.85 

21.52 

-14.3 

+90(EY) 

97.22 

IEF1 

1056 

164.84 

22.90 

-14.3 

♦90(EY) 

98.60 

IEF2 

1120 

174.83 

24.29 

-14.3 

+90 (ey) 

99.99 

IEF3 

1184 

184 .82 

25-68 

-14.3 

+90(EY ) 

101.38 

IEF4 

1248 

194.81 

27.07 

-14.3 

+90(EY) 

102.77 

IFF5 

1312 

204.80 

28.46 

-14.3 

+90(EY ) 

104.16 

IEF 6 

1376 

214.79 

29.84 

-14.3 

+90(EY) 

105.54 

IEF7 

1440 

224.78 

31.23 

-14.3 

O(BX) 

16.93 

IEF? 

1504 

234.77 

32.62 

-14.3 

O(BX) 

18.32 

IEF9 

1568 

244.76 

34.01 

-14.3 

O(BX) 

19.71 

IEF10 

1632 

254.75 

35-40 

-14.3 

O(BX) 

21.10 

IEFI1 

lb 9b 

264.74 

36.79 

-14.3 

O(BX) 

22.49 

IEF 12 

1760 

274.73 

38.17 

-14.3 

O(BX) 

23.87 

IEF 13 

1824 

284.72 

39.56 

-14.3 

O(BX) 

25-26 

SFR1 5.6 

4784 

746.75 

103.76 

- 7.16 

+90(EY) 

186.60 

SFR1 10 

12976 

2025.47 

281.44 

- 7.16 

+90(EY) 

3.84 

SFR1 16.5 

21168 

3304.20 

99-12 

- 7.16 

+90(EY) 

181.96 

SFR1 22 

29360 

4582.92 

276.80 

- 7.16 

+90(EY) 

359-64 

SFR1 31.1 

37552 

5861.64 

94.48 

- 7.16 

+90(EY) 

117.32 

SFR1 56.0 

45744 

7140.36 

272.1b 

- 7.16 

+90(EY) 

355.00 

SFR1 100 

53936 

8419.08 

89.84 

- 7.16 

+90(EY) 

172.68 

SFR1 176 

62128 

9697.80 

267.52 

- 7.16 

+90(EY) 

350.36 

SFR2(1) 

6832 

1066.43 

148.18 

-14.3 

f +90(BY,EY) 

223.88 





l + O(RX) 

133.88 

SFR2(2) 

15024 

2345.15 

325.86 

-14.3 

f +90(BY, EY) 

41.56 





X 

cc 

0 

* 

311.56 

SFR2(3) 

23216 

3623.88 

143.54 

-14.3 

1 +90(BY,EY) 

219.24 





1+ 0( BX ) 

129.24 

SFR2 ( 4 ) 

31408 

4902.60 

321.22 

-14.3 

C +90(BY,EY) 

36.92 





1+ 0( RX) 

306.92 

SFR2(5) 

39600 

6181.32 

138.90 

-14.3 

f+90(BY,EY) 

214.60 





UO(BX) 

124.60 

SFR2(6) 

47792 

7460.04 

316.58 

-14.3 

v"+90(BY,EY) 

32.28 






UO(BX) 

302.28 

SFR2(7) 

55984 

8738 . :6 

134.26 

-14.3 

( *90(«Y,EY) 

209.96 





l * 0 i «x) 

119.0,, 

SF!\'7(S) 

64176 

10017.48 

311.94 

-14.3 

f * a fUi'V rv) 

w - - » •- * 

1 

.64 


/ +0 ( BX ) 297.64 

* Assumes a clock frequency of b.40b4 kip: 

••Assumes a OAST Value of 403263 = lb‘"»8 10 counts (2.5909 sec period = .386 Hz) 







The telemetry channels are UOg counts wide ~ 5 m 

o 2 

TD (time delay in counts) = SS x 20 q + SEQ x 20g 

+ FR x 20g + CH + 10g 

time delay is measured from the beginning of the l/2 page to the 
time of the middle of the sampling channel. 

SS = snapshot number (0, 1, 2, 3) 

SEQ = sequence number (0, 1, 2, 3) 

FR = frame number (OS FR S 16 ) 

CH = channel number (0 < CHS 16) 

Time delay (msec) = TD/6.4 o64 x 10^ Hz 

The sample angle is the angle between the sun line and the antenna 
which is being sampled, taking into account all phase shifts: 

0p 0 O , 0, 0 £ (Electronic phase shift), 0 A (physical location of 

antenna) . 

0 g (sample angle) = 2 + ® + ®A " ®E 



5*5 Synchronous Five-Channel SFR Calibration 


5.5-1 Calibration at the GSFC Magnetic Field Test Facility 

A final prelaunch calibration of the SFR was performed on 
September 12, 1973, at the GSFC Magnetic Test facility. This test 
consisted of transmitting a rotating magnet at the center frequency 
of the SFR and recording the digital outputs (IEF-lU 
through IEF-23). The physical arrangement of the transmitting loop 
and the spacecraft is shown in Figure 5-5-1. The polarization vector 
is normal to the plane of rotation of the magnetic field and in a 
direction given by the right-hand rule. The vector was located at 
45° between the +x and -y axes and in the x-y plane. The accuracy 
in orienting the vector is estimated to be about +2 degrees. The 
physical parameters of the test setup shown in Figure 5.5-1 are 
as follows: 


L = Loop to search coil distance = 45 in. (1.143 m) 

R = Loop radius = 9 in. (.2286 m) 

A = Loop area = 254.47 m^ (.1642 m^) 

N = number of turns in the transmitting loop = 10 

I„ = I Cos u>t, I = I Sin u)t 
Z o ’ xy o 

V fJ . = V = V Cos o>t 
x + y'+ o 

I = 0.318 amps 

Data were recorded at the following times in this configuration and 
should be available upon request from the IMP-J project office or in 
the University of Iowa master science f-* 1 ®. 


Frequency 

Start Time 

Stop Time 

30.6 Hz 

1502:33 UT 

1512:00 

UT 

61.5 Hz 

1518:00 UT 

1528:00 UT 

124.0 Hz 

1534:28 UT 

1544:28 UT 

252.0 Hz 

1550:00 UT 

1600:00 

UT 

520.0 Hz 

1607:00 UT 

1617:00 

UT 

1116.0 Hz 

1622:00 UT 

8 

cvi 

cn 

3 

UT 

1802. 0 Hz 

1651:00 UT 

1701:00 

UT 

2604.0 Hz 

1712:00 UT 

1722:00 

UT 


The transmitting coil was reoriented so that was in the -z direction 
from 1728:00 to 1732:00 UT with the step frequency receiver tuned to 
the 2604.0 Hz channel. 

Samples of the quick look printout obtained during this 
calibration are given far each frequency in Tables 5*5-1 through 
5.5-8* The quantities listed in these printouts are defined in 
Section 4.0. The offset voltages through X^ used in this 
printout are as follows. The vector calculated in this printout 
is in error by a factor of -1. 

= 2.45 volts 
X 1C - 2.45 volts 
X^ = 2.45 volts 
X^ = 2.45 volts 

X l8 = 2,1+5 
X 19 = 2.45 volts 

X 20 = 2,1+5 V ° ltS 

X 21 = 2,1+5 V ° ltS 
X£ 2 = 2.45 volts 

X„ 3 = 2*45 volts 
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5.7 Impedance Measurement Calibration 


The Impedance measurement was calibrated by mounting known 
resistive terminations on the +X and -X antennas test input 
terminals and reading the peak output from the IEF-0 (40 Hz) spectrum 
analyzer channel. The calibrated impedance values and the 
corresponding outputs are listed below. 


z 


IEF-0 Output 

0.999 

Meg 

2.20 volts 

9.90 

Meg 

3.27 volts 

90.9 

Meg 

3.81 volts 

476 

Meg 

3.87 volts 

999 

Meg 

3.88 volts 


The 0.999 and 9 . 90 Meg calibrations were then used to replot the 
IEF-0 calibration curve in terms of impedance, assuming that the 
input voltage for this channel is proportional to the impedance. 

The resulting impedance calibration curve is shown in Figure 5.7-1. 
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6.0 DECOM TAPE FORMAT 


I 




WORD NO. 


DESCRIPTION 


Rote: 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 
121 

Note: 

122 

123 

• 

125 
Note: 

126 

127 

128 

129 


Each 8 bit App is right justified in a 9 bit field, and 
reads as an integer count. 

DPP A2 5-8 

9-12 

13-16 

17-20 

21-24 

25-28 

29-32 

33-36 

DPP A3 1-8 

9-16 

17-24 

Refer to explanatory note 'DPP's' . Each 8 bit group of 4 
DPP's is right Justified in a 9 bit field. 


Bits 0-8 

EDP 1-4 Seq. 0 

9-17 

Seq. t 

18-26 

Seq. 2 

27-35 

Seq. 3 

0-8 

Seq. 4 

9-17 

Seq. 5 

a 

Bits 27-35 

• 

Seq! 15 


EDP's 1-4 are given as 000004321 in a 9 bit field. 

Optical Aspect 12 bit scan 

Optical Aspect 20 bit scan 

Bits 0-17 Optical Aspect Sun Time Count 
18-35 Optical Aspect Spin Pd. Count 

Bits 0-17 Optical Aspect Earth In Count 
18-35 Optical Aspect Earth Width Count 



C. Experiment Data, Page 0. 

Each 8 bit data value appear a right juetified in 18 bit field. 


WORD no. 

DESCRIPTION 




130 

Bita 

0-17 

STR1 

Seq. 

0 



18-35 

SFR1 

Seq. 

1 

131 


0-17 

SFR1 

Seq. 

2 



18-35 

SFR1 

Seq. 

3 

132 

Bita 

0-17 

SFR1 

Seq. 

4 

• 


18-35 

e 

SFR1 

• 

Seq. 

e 

5 

a 

137 


• 

0-17 

• 

SFR1 

• 

e 

Seq. 

14 



18-35 

SFR1 

Seq. 

15 

138 

Bita 

0-17 

SFR2 

Seq. 

0 



18-35 

SFR2 

Seq. 

1 


145 

0-17 

18-35 

SFR2 Seq. 14 
SFR2 Seq. 15 

146-149 


IEF 0-7, Seq. 5, SSI 

150-153 


IEF 8-15 , Seq , 6 , SSI 

154-157 


HP 16-23, Seq. 7, SSI 

158-161 


HP 0-7, Seq. 13, SS3 

162-165 


HP 8-15, Seq. 14, SS3 

166-169 


HP 16-23, Seq. 15, SS3 

170-173 


HP Se-1. 1-8, Seq. 0, SSO 

174-177 


HF Se-1, 9-16, Seq. 1, SSO 

178-181 


HP Se-1, 1-6, Seq. 8, SS2 

182-185 


HF Se-1, 9-16, Seq. 9, SS2 

186-189 


HP Se-2, 1-8, Seq. 2, SSO 


I 


WORD NO. 


DESCRIPTION 


190-193 

1ST Se-2, 9-16, Seq. 0, SSO 
and Scq. 4, SSI 

194-197 

ZEP Se-2, 1-8, Scq. 10, SS2 

196-201 

IEF Se-2, 9-16, Seq. 8, SS2 
end Seq. 12, SS3 

202-209 

HF 8e-3, 1-16, Seq. 1, SSO 
end Seq. 5 t SSI 

210-217 

IEF Se-3, 1-16, Seq. 9, 8S2 
end Seq. 13, SS3 

218-225 

IEF Se-4, 1-16, Seq. 3, SSO 
and Seq. 7# SSI 

226-233 

IEF Se-4, 1-16, Seq. 11, SS2 
and Seq.. 15, SS3 

234-387 

Parts B 4 C for Pag* 1 

388-541 

Parts B & C for Page 2 

542-695 

Parts B 4 C for Page 3 


695 36 -Bit Words 


4/19/72 


IMP-H, J EE COM ZAPS 
EXPLANATORY NOTE 

EXP < NO • — DQ’ERIMENTCR — 


Quality Flags 

Time and data q]uallty flags are 2 bit integer* aa follows : 

Value Time Quality Data guilty 

0 Analog time Excellent (PE lees than 10*^) 

unverified 

1 Analog time Good (IE leas than 10*4) 

verified by S/C 

clock 

2 Analog time in error- Fill 

S/C clock used 

3 Time put with fill Undetermined 

date-computed 

Time Quality Flags occur one per sequence (2 bits per sequence) and 
appear in the following order on the decom tape: 

Seq 0 (2 bits) 

Seq 1 " 

If 

n 

m 

Seq 15 " 

Data Quality Flags may appear either one per sequence or flags appear 
on the decom tape as follows: 

One Per Seq 
Seq 0 (2 bits) 

Seq 1 " 

• VI 

Seq 15 " 

Quality flags are supplied only when requested. 

Pill occurs on a whole sequence basis - all fill or none. 


4/19/72 


XXP-H, J DECOM TAPE 
' EXPLANATORY NOTE 
EXP. NO. - EXPERIMENTER - 


Fill Data and Continuity Flags 
Fill Data 

Mining data will appear as zero unless otherwise agreed upon. A 
telemetry sequence will contain all fill or none. Fill sequences have 
no clock or pseudo sequence counter. 

If album format (first page of record Is always page 0) has been re- 
quested, there may be whole pages of fill In the case of large data 
dropouts and at end-of- files. No record (tape block) will be written 
with all fill, though as little as one sequence of data could be 
written. Note that if page 0 is missing, there will be no start-of- 
pege time at the beginning of the record. 

Oontlnulty Flags 

2* ■ 0, no fill data in page. 

gl ■ 0, no time discontinuity following. 


4/19/72 


i: . 

XMP-H, J DECOM TAPE 
EXPLANATORY NOTE 

EXP. NO. - EXPERIMENTER - 

Space Craft Clock 

The spacecraft clock appears as an integer, of which the least significant 
bit (2*) counts at the sequence rate. The main frame count and data rate 
bits have been dropped. All complementation, bit reversal and rearrange- 
ment has been done. 

Thus, bits 2 1 2^« Telemetry sequence 
2^2^ ■ Telemetry snapshot 
2*2 4 - elcmetry otge 
2 7 2 6 - Telemetry album 

In the case of low bit rate, redundant bits (a^ a^) have been removed so 
that the clock counts normally. 

The clock value has been time corrected where necessary and possible. 

II 


- ! 

/ fl 

t I L 

i * * 

i 


r 


V19/72 


XMP-H, J EBCOM TAPE 
EXPLANATORY ROTE 

EXP. HO. - EXFERlMBfTER - 


DPP's (Digital Performance Parameter! ) 

All DPP'* from each page are supplied. 

DPP'* A2 occur once per snapshot fbr a total of U each per page. 
DPP's A3 oc:ur once per 2 snapshots fbr a total of 2 each per page. 

Each group of 8 significant bits represents 4 DPP's as follows: 


®4 d 3 d 2 d 1 d 4 d 3 !) 2 d 1 

Thus for DPP A2, 5-8: Dl* ■ DPP 8, Dj - DFF7, Dg • DPP6, Dj^ 

DPP's appear on the decoa In the following order: 


«, 5-8, 

S.S. 0 

«i m 

S.S. 1 

ft vv 

S.S. 2 

•1 IV 

s.s. 3 

A2, 9-12, 

S.S. 0 

VV IV 

S.S. 1 

w vv 

S.S. 2 

VI w 

S.S. 3 

A2, 13-16, 

s.s. 0 

vv n 

S.S. 1 

w vv 

S.S. 2 

vv vv 

e 

S.S. 3 

e 

• 

• 

A2, 33-36, 

• 

e 

S.S. 0 

w VV 

S.S. 1 

vt If 

CM 

. 

09 

. 

CO 

IV IV 

s.s. 3 


(8 Bits) 


It 


DPP5. 


A3, 

1-4, 

S.S. 0 

(8 Bits', 

ft 

ft 

S.S. 2 

If 

A3, 

5-8 

S.S. 0 

fl 

it 

ft 

S.S. 2 

ft 

A3, 

9-12, 

S.S. 1 

If 

It 

ft 

03 

• 

CO 

• 

If 

A3, 

13-16, 

S.S. 1 

If 

ft 

fl 

S.S. 2 

ft 

A3, 

17-20 

S.S. 1 

If 

ft 

N 

S.S. 3 

ft 

A3, 

21-24 

S.S. 

If 

fl 

If 

S.S. 2 



As an example, DPP A2, No. 33, from S.S. 0, would be either of the D^ 
bits from the first 8 bit group for DPP A2, 33-36. 


4/19/72 


IMP-H, J DECOM TAPE 
EXPLANATORY NOTE 

EXP. NO. - EXPERIMENTER 


APP'8 (Analog Performance Parameters ) 

Each APP appears as an integer representing count values from p to 255. 
APP's 1 6, 1-15 appear every page. 

AFP's 1*8, 17-31 appear only on even pages (page 0 and page 2 as de- 

termined by the clock). 

APP's 32-47 appear only on odd pages (1 and 3). 

The first 16 APP's on the decom tape are APP's 1 6 , 1-15, in that order. 
The next 1 6 APP's are either 48, 17-31, or 32-47, in those orders, 
depending on the page number. 


T 


ATTACHMENT 

ATTITUDE/ORDIT/EPHEMERIS TAPE FORMAT 
All wrdfl are % bits long, UNIVAC 1108 FLING PT. 


WORD NO. FORM 


1 

2 

3 

k 

5 

6 


a 


Floating Ft. 
n n 


N N 

*' n 


n 

it 


M 

II 


IDENTIFICATION 


Day of year 
.Milliseconds of day 


) 


tine of orbit data 
in this record 


Longitude (deg.) 1 

■..) ) 


Latitude (deg. 


satellite position in 
geocentric coordinates 


9 

• 

M 

GSE 

X 

10 

M 


GSE 

• 

• 


Y 

11 

n 

n 

GSE 

* 


• 

Z 

• 

. . 


a 

12 

• 

n 

GSM 

X 

13 

a 

N 

GSM 

r 


• 

Y 

Ik 

N ' 

II 

GSM 




Z 

15 

H 

II 

GSE 

X 

7 • 16 

N 

n 

GSE 

Y 

17 

1 

M 

it 

GSE 

Z 

1 18 

II . 

$ 

n 

GSM 

X 

1 19 

n 

« 

GSM 

Y 

20 

1 

N 

n 

GSM 

Z 


Longitude (deg.)l satellite position in 
Latitude (deg.) J geomagnetic coordinates 

R (earth radii) a geomagnetic coordinate of the 
satellite position, C.U.L. 
r, radial distance of the satellite from the 
center of the earth (km.) 


Satellite position in Geocentric Solar 
Ecliptic Coordinates (ha.) 


Satellite position in Geocentric Solar 
Magnetospheric Coordinates (km.) 


Moon position in Geocentric Solar 
Ecliptic Coordinates (km.) 


Moon position in Geocentric Solar 
Magnetospheric Cocidinutes (km.) 


WORD WO. : -X?RM 


Floating Pt. 


IDENTIFICATION 


X/ Satellite position in Geoeantrle 
CEI V Equatorial Inertial (ka. ) 

A .. 


X Sun position in Ceoeentrle Equatorial 
OKI ' Inertial (A.U.) 

r 

OEI ' 

Longitude ^ Sub-solar point in geomagnetic 
Latitude i coordinates (deg.)‘ 

Distance from the satellite to the Moon (km.) 

Distance parallel to the x-axls from the satellite 
to the moon (km.) 


31 

N 

N 

1st row, 

1st column 

32 

N 

N 

1st row, 

2nd column 

33 

n 

M 

1st row. 

3rd column 

3*» 

N . 

N 

2nd row, 

1st column 

35 


N 

2nd row, 

3rd column 

36 

n 

M 

2nd row. 

3rd column 

37 


H 

* 3rd row, 

1st column 

38 


It 

3rd row, 

2nd column 

39 . 

N 

n 

3rd row, 

3rd column 

to 

N 

M 

1st row, 

1st column 

kl 

n 


1st row, 

2nd column 

U2 

it 

N 

1st row. 

3rd column 

k3 

N 

H 

'2nd row. 

1st column 

kk 

N 

N 

2nd row, 

2nd column 

*5 

N 

r 

2nd row, 

3rd column 

V6 


N 

3rd row, 

1st column 

U7 

n 

it 

3rd row, 

2nd column 

US 

n 

N 

3rd row, 

3rd column 


Geocentric Solar Ecliptic 
to Geocentric Solar 
Magnetos pheric transforma- 
tion matrix. 


Geocentric Equatorial 
Inertial-to-Geocentric 
Solar Ecliptic transforma- 
tion matrix. 


is 

008 quality 


• fWT 


m % 


WORD NO. 

FORM 

IDENTIFICATION 

• 

b9 

Floating Pt 

. Right Ascension \ 

* • 

Satellite position in 

50 

*• *H N 

Declination | 

celestial inertial (deg.) 

51 

a h 

Right Ascension ^ 

Velocity vector in 

52 

m m 

Declination f 

celestial Inertial (deg.) 

• 

53 . 

n m 

Magnitude of the velocity (tas. /sec.) 

5b 

• 

m n 

v . 

L HcXlvain parameter ^ earth radii) 

55 

n m 

B Magnetic field strength (Gamma) 


B/B # Ratio of the magnetic field strength at the 
satellite-to-the-field strength at the 
' invar lent equator 

• • 

Satellite-earth-sun- angle, Lsep (deg.) 
Satellite-earth-moon angle (deg.) 


Right ascension 
Declination 


Magnetic vector in 
celestial inertial (deg.) 


Longitude Sub-solar point in (deg.) 


Latitudo 


Gcocontrio Equatorial Inertial 


GSE j 

X I ■ Theoretical geomagnetic field in 
| GSE > Geocentric Solar Ecliptic coordinates 

X ( (in gamma) 

GSE \ 

• • •• . 

. Type of data item indicator: 

1 ■ regular satellite data item 

2 ■ ascending node crossing data item 

3 * North point acta item 

b ■ descending node data item 
■ south point data item 
6 * sunlight entrance data item 
.7 ■ sunlight exit data item 


Date of data (YR MO DA) 


WORD NO. 

FORM 


IDENTIFICATIOr 

68 

Floating Pt. 

* •« N 

Longitude ? Geodetic satellite position (deg 

69 

Latitude ^ 

70 

N 

• 

a 

• 

Height above spheroid (km.) . 

71 

N 

a 

Ascending node' crossing nuaber (pass *?*aber) 

72 

• 

a i 

Tear of data (YR) 

73-75 

« 

a 

Hero fill for spares * 

76 

a 

• 

a 

• Delta time between time of Ephemerit item 
and next previous sun pulse which stopped 


• 

t 

QA - ST Counter (Seconds). 

•*••••• • 

77. 

a 

a 

Spin period (Seconds) 

76 

a . 

a 

» • 

. .Right Ascension . j Spin vector in celestial 

79 

a 

a 

Declination J inertial (Deg.) 


* • • 

note* : 

Lorgitudc is positive east of Greenwich and negative vest of Greenwich 
(-100° to ♦ i80°) 

lorth latitude is positive ar.d south latitude is negative (-90° to +90°) 

Date of data (word nuaber 67) equals day + ICO (months + year (100)). Exeaple: 
February 10 » 1967 at 2 hours U.T. is recorded as 670210 in word 67 « 1*1 in 
day count (word 1), 7200000 in milliseconds of day (word 2), and 67 in year 
of data (word 72). • •• • 




# 


k 


WORD # 


1-158 


162-163 


COMPRESSED DATA FTIjE 


Revised 8/29/74 


Orbit/attitude/ephemeris data (79 double length words) 


Local Time 


Local Magnetic Time 


Day of Start of Average 


Milliseconds of day above 


S/C clock for start of Average 


DP2-7 


DP2-31 


DP2-32 


Cotnnand Status at Start of Average 
(Status of all 6 commands) 


DP3-19 


Oft/TM Slave 


DP2-8 


Analog Trans. On/Off 


AP39 


Antenna length +Y' 


AP47 


Antenna length -Y’ 


Mag IAT 


SMIAT 


IEF 0 (Ave) Average over 8 pages 


IEFO (Peak) Average over 8 pages 


IEF 1 (Ave) Average over 8 pages 


IEF 1 (Peak) Average over 8 pages 


IEF 2 (Ave) Average over 8 pages 


IEF 2 (Peak) Average over 8 pages 


IEF 3 (Ave) Average over 8 pages 


IEF 3 (Peak) Average over 8 pages 
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WORD # 


182 

IEF 4 (Ave) Average over 8 pages 

183 

IEF 4 (Peak) Average over 8 pages 

184 

IEF 5 (Ave) Average over 8 pages 

185 

IEF 5 (Peak) Average over 8 pages 

186 

IEF 6 (Ave) Average over 8 pages 

187 

IEF 6 (Peak) Average over 8 pages 

188 

IEF 7 (Ave) Average over 8 pages 

189 

IEF 7 (Peak) Average over 8 pages 

190 

IEF 8 (Ave) Average over 8 pages 

191 

IEF 8 (Peak) Average over 8 pages 

192 

IEF 9 (Ave) Average over 8 pages 

193 

IEF 9 (Peak) Averpge over 8 pages 

194 

IEF 10 (Ave) Average over 8 pages 

195 

IEF 10 (Peak) Average over 8 pages 

196 

IEF 11 (Ave) Average over 8 pages 

197 

IEF 11 (Peak) Average over 8 pages 

198 

IEF 12 (Ave) Average over 8 pages 

199 

IEF 12 (Peak) Average ove- 8 pages 

200 

IEF 13 (Ave) Average over 8 pages 

201 

IEF 13 (Peak) Average over 8 pages 

202 

l 1 

203 

# Spin Modulation data IEF 0 (Ave) 

204 1 

205 J 



u 





- - - 






Spin Modulation data IEF 6 (Ave) 
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Spin Modulation data IEF 7 (Ave) 


Spin Modulation data IEF 8 (Ave) 


Spin Modulation data IFF 9 (Ave) 


Spin Modulation data IEF 10 (Ave) 


Spin Modulation Data IEF 11 (Ave) 


Spin Modulation data IEF 12 (Ave) 


I 


rage 3 


I 





WORD # 



267 

268 

269 


270 

271 

272 

273 

274 

275 

276 

277 

278 




Spin Modulation data IEF 13 (Ave) 


Magnitude, angle, o SE-2 Average over 8 pages 


Magnitude, angle, o SE-3 Average over 8 pages 


Magnitude, angle, a SE-4 Average over 8 page 


SE-2 © 

from : 

SE-2 0 

from i 

SE-2 Q 

from : 

SE-2 © 

from : 

SE-2 0 

from ; 

SE-2 0 

from ! 

SE-2 (0 

from ] 

SE-2 0 

from : 

SE-2 0 

from 1 

SE-2 ^ 

from 

SE-2 (l^ 

from 

SE-2 (£) 

from 


from first snapshot with good data 
tom first snapshot with good data 
tom first snapshot with good data 
rom first snapshot with good data 
tom first snapshot with good data 
tom first snapshot with good data 
tom first snapshot with good data 
from first snapshot with good data 
from first snapshot with good data 


I 




r 
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WORD # 


279 

SE-2 fiy from firat snapshot 

280 

8E-2 from first snapshot ’ 

281 

SE-2 0 from first snapshot 

282 

SE-2 from first snapshot ' 

283 

Spacecraft clock for snapshot 
obtained 

284 

WBR Average over 8 pages ^ 

285 

WBR Peak Value of 8 pages J 

286 

Flipper Status 1 2 ■ 


1 1 “ 

287 

Spare \ 0 ■ 

288 

Spare 

289 

SIT $.6 kHz Average of 8 pages 

290 

SFF 5.6 kHz Peak of 8 pages 

291 

SFF 10.0 kHz Ave of 8 pages 

292 

SIT 10.0 kHz Peak of 8 pages 

293 

SIT 1 6.5 kHz Ave of 8 pages 

294 

SIT 16.5 kHz Peak of 8 pages 

295 

SIT 22.0 kHz Ave of 8 pages 

296 

SIT 22.0 kHz Peak of 8 pages 

297 

SFF 3^*0 kHz Ave of 8 pages 

298 

SIT 31*0 kHz Peak of 8 pages 

299 

SIT 56.0 kHz Ave of 8 pages 

300 

SIT ^6.0 kHz Peak of 8 pages 

301 

SIT 100 kHz Ave of 8 pages 

302 

SIT 100 kHz Peak of 8 pages 


do not compute WBR 
data if comnand change 
in record 


Non-Interference Mode 




Pngo 6 



Spin Modulation data 56.0 kHz 


Spin Modulation data 100 kHz 


Spin Modulation data 178 kHz 

Number of samples in IEFO Ave, Peak, and IEF 1 Ave, Peak* 

* " IEF2 Ave, Peak, and IEF 3 Ave, Peak** 

” ” IEF 4 Ave, Peak, and IIF 5 Ave, Peak** 

" " IEF 6 Ave, Peak, and IEF 7 Ave, Peak** 

” " IEF 8 Ave, Peak, and IIF 9 Ave, Peak** 

" " IEF 10 Ave, Peak, and IEF 11 Ave, Peak** 

" " IEF 12 Ave, Peak, and IEF 13 Ave, Peak** 


•Note 

Value ■ # samples (IEFO Ave) * 1000 + # samples (IEFO peak) *100 ♦ 
# samples (IEF1 Ave) 10 * £ temples (1EF1 peak) 

••Note: These wards are formatted like word 341. 


Pa^e 9 


I 


WORD # 

348 Number of sample 5.6 kHz * 100 + number of samples 10 kHz SIT 

3^9 Number of sample 16 kHz + number samples 22 kHz SW 

35 0 Number of samples 31.1 kHz + number of samples 56.0 kHz SPF 

351 Number of samples 100 kHz + number of samples 178 kHz SIT 


352 Number of samples in WB 






